Drug-induced protoporphyria in the olfactory mucosa of the hamster.
Administration of 3,5-diethoxycarbonyl-4-ethyl-1,4-dihydro-2,6-dimethylpyridine (4-ethyl-DDC) to hamsters resulted in a marked loss of cytochrome P-450-dependent reactions (peroxidase, 7-ethoxycoumarin O-deethylase, and 7-ethoxyresorufin O-deethylase) in both liver and olfactory epithelium within 2 hr. This inactivation of cytochrome P-450 was accompanied by inhibition of ferrochelatase (FK), stimulation of 5-aminolevulinate synthase (ALA-S), and accumulation of protoporphyrin both in the liver and to a lesser degree, in the olfactory epithelium. These results suggest that the mechanism of induction of protoporphyria in nasal tissues is similar to that occurring in the liver, namely, suicidal metabolism of 4-ethyl DDC by cytochrome P-450 resulting in formation of N-ethylprotoporphyrin, a potent inhibitor of FK. The consequent depletion of heme leads to stimulation of ALA-S and, thus, porphyrin accumulation. Investigation of the dose-response to 4-ethyl DDC demonstrated that, in liver, maximal inhibition of FK and accumulation of protoporphyrin occurred at a dose of 50 mg/kg while ALA-S activity continued to increase up to a dose of 100 mg/kg. This is compatible with an additional effect of the drug on ALA-S involving induction of cytochrome P-450 and, thus, further depletion of heme. In the olfactory epithelium, stimulation of ALA-S was significantly less marked, suggesting that this secondary effect does not operate in nasal tissue. This is consistent with reports that olfactory cytochrome P-450s are noninducible.